Interaction between corticotropin-releasing factor and nitric oxide in mediating the response of the rat hypothalamus to immune and non-immune stimuli.
We sought to determine whether nitric oxide (NO) influences the steady-state gene expression of corticotropin-releasing factor (CRF) in the paraventricular nucleus (PVN) of the rat hypothalamus and conversely, whether CRF alters the activity of PVN neurons containing NO synthase (NOS), the enzyme responsible for NO formation. Adult male rats exposed to a 30-min session of mild electrofootshocks displayed a significant (P<0.01) increase in mRNA levels of the immediate early gene NGFI-B in the parvocellular portion of the PVN, which contains neurons expressing CRF. This response was decreased (P<0.01) by pretreatment with l-NAME, an arginine derivative that blocks NOS activity. In contrast, the stimulatory effect of interleukin-1beta (IL-1beta), injected intracerebroventricularly (i.c.v.) 45 and 15 min earlier, on NGFI-B mRNA and CRF hnRNA levels, was not. The i.c.v. injection of CRF (1 microg) significantly upregulated transcription of the neuronal isoform of NOS in the PVN, while the ability of i.c.v. IL-1beta to stimulate this signal was not significantly altered by i.c.v. injection of CRF antagonists. These results indicate that even though CRF acts centrally to increase PVN NOS mRNA concentrations, this peptide is not required for the effect of i.c.v. IL-1beta on these transcripts. On the other hand, the ability of shocks to stimulate PVN neuronal activity depends on NO formation. It therefore appears that the functional interactions between NO and CRF-dependent pathways is a function of the type of homeostatic threat to which the organism is exposed.